The aim of the research was to determine the production costs in farms specializing in viticulture in the selected European Union countries in the period 2004-2015. It was found that there was a large variation in terms of the structure of production costs. In the analysed period, the majority of countries recorded an increase in total costs per 1 ha, which was mostly due to the year by year increase of the direct costs. In direct costs the plant protection had the largest share, followed by fertilization costs, while the lowest were the costs of pruning. The share of indirect costs in total costs was relatively high and on EU average reached 82%.
INTRODUCTION
Commercial entities should conduct their businesses in such a way that are profitable. As noted by Latruffe (2010) agricultural producers often have no influence on the prices of their products, as they are shaped by the market, but they have a decisive influence on production costs. Therefore, in order to build a competitive advantage, it is important to properly and rationally bear the costs of running an agricultural business (Sobczyński and Stefko, 2011) .
Activities aimed at building a competitive advantage and creating adequate cost related strategies refer to many branches of the agricultural sector, but they are particularly important for the wine sector in the European Union (EU). The wine sector, including viticulture production, plays a major role in many European countries, especially with the favourable conditions for running such production due to climatic and soil conditions as well as because of centuries-old tradition. However, as emphasized by Filipiak and Maciejczak (2018) achieving income from a farm growing vines for wine at the parity level does not determine the competitive capacity of a farm in the EU farms. This is largely due to significant variations and a relatively low level of costs, in particular wage labour costs.
According to the review of the literature, viticultural farms are influenced by many factors affecting the increase or reduction of the production costs. Sgroi et al. (2014) indicates that for many wine farms in Italy, the reduction of production costs is the only way to gain a competitive advantage. Introducing process innovations, despite the periodic increase in costs, allows to improve the cost position by lowering costs and increasing profit. On the other hand, Delord et al. (2015) showed that in France the size of the farm had a small impact on economic performance. The yield of a farm growing grapes is only slightly dependent on their size. Differences in profitability between farms result from variability in the sale price of wine. These differences relate to the location and designation of origin (Protected Designation of Origin -PDO), i.e. under the influence of supply control and its potential, area and resources used for management in the countries and regions of the Protected Nomenclature of Origin. Maciejczak (2017) argues that the climate change conditions and their changes are important factors that could influence the economic performance of viticultural production in Poland, which as a the EU wine country takes dynamic actions to re-establish and develop viticutural and wine production.
Thus, bearing in mind that the wine sector plays an important role in the economies of many EU Member States, both these with long wine production tradition and those being relatively new on the market as well as considering the problems of profitability of viticulture indicated by many authors (Umbreziova and Hrda, 2014; Toth and Vegvari, 2015) , the question arises about the cost of production in wine farms in the EU countries, especially with regard to their structure and size.
Objectives and methods
The aim of the research was to determine the production costs in farms specializing in viticulture in selected European Union countries in the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] . The study features the characteristics of wine farms in selected EU countries, then the level and structure of production costs, including direct costs and indirect costs were determined. The undertaken approach to perform such analysis is well established in the literature and focuses on relations of the costs to the production, being direct or indirect (Goraj and Manko, 2004; Kondraszuk, 2012) . In crop production, including in viticulture, direct costs cover: costs of cuttings, costs of organic and mineral fertilizers, costs of plant protection and other specialized cultivation costs. Indirect costs include: general production costs (maintenance of buildings and machinery, energy, external services and other general production costs, such as water, insurance, etc.), depreciation costs, taxes and costs of external factors (wage labour, rent and interest). Individual types of costs were calculated per 1 ha of arable land, so as to make a comparative analysis of viticulture on farms. It is important however to notice that the analysis of specialist vineyards with regard to their costs of production might significantly vary due to many factors, including roodstock and variety, age of plants, the scale of pruning, as well as biotic and factors, etc. Therefore the comparability analysis are difficult due to unification. To overcome such difficulties the European Farm Data Accountancy Network provides the solution for more credible economic analysis.
The research cover farms specializing in viticulture participating in the European FADN system. The time range cover the years 2004-2015. Within the analysed period, the data was available for 14 countries, including: Austria, Bulgaria, Croatia, Cyprus, the Czech Republic, Greece, France, Spain, Germany, Portugal, Romania, Slovenia, Hungary and Italy. Farms specializing in viticulture are classified according to the FADN typology TF8 to type 3 -specialist vineyards.
The article uses methods of descriptive statistics, including the absolute and relative dynamics of changes using linear 3 and exponential 4 regression analysis. In horizontal comparisons, due to high volatility, averages over the entire multi-year and threeyear averages were applied. 3 The regression coefficient was calculated based on a linear function in Excel using the REGLINP formula. It is the slope of the regression line and represents the average increase in the value of the dependent variable assuming an increase in the value of the independent variable by 1 unit (time variable -t). 4 The average annual change was also calculated based on the exponential function in Excel thanks to the formula of the REGEXPP function. In regression analysis, the function calculates the exponential curve that best fits the data and returns an array of values describing this curve. The function returns an array of values, so it must be entered in the form of an array formula. The curve equation is:
RESOURCES OF SPECIALIST VINEYARDS FARMS
In the period 2004-2015, the largest viticultural farms were observed in Bulgaria (on average 25.7 ha of UAA), in France (24.4 ha of UAA) and in Spain (21.7 ha of UAA). On the other hand, the smallest farms specializing in viticulture were in Cyprus (on average about 4.0 ha of UAA), on Croatia (4.3 ha of UAA), in Slovenia (approx. 4.5 ha of UAA) and in Greece (4.7 ha of UAA). The resources of viticultural farms in selected EU countries in the years 2004-2015 are presented in Table 1 .
In the analysed period, the largest increase in farm area in relative terms was recorded on Spanish farms (annual average of more than 2.9%), Hungarian (2.7%), German (2.4%), Italian (almost 2.3%) and Portuguese farms (2.1%). The decrease in the area of surveyed farms was recorded in Czech farms (on average by 9.4%), Austrian (by -6.5%), Romanian (almost 5%) and Cypriot (by -2.9%). In absolute terms, the largest increase was recorded in Spanish farms (on average by 0.6 ha of UAA), Bulgarian (by 0.3 ha of UAA) and German (by 0.28 ha of UAA). The largest decrease in absolute terms was recorded in Czech farms (on average annually by -1.39 ha of UAA) and Austrian farms (by -1.16 ha of UAA). Practically at the same level in the analysed period, the UAA occurred on Croatian, French and Greek farms.
In the analysed period, the largest labour resources per 1 ha of UAA occurred in Croatian farms (0.43 AWU per 1 ha UA on average), Slovenian (0.42 AWU per 1 ha UAA), Romanian (0.3 AWU per 1 ha UAA) and Cypriot (0.28 AWU per 1 ha of UAA). The smallest work resources per 1 ha of UAA were on Spanish farms (0.07 AWU per 1 ha UAA), Austrian farms (0.10 AWU per 1 ha UAA) and French farms (0.11 AWU per 1 ha UAA). In the years 2004-2015, the increase in labour outlays per 1 ha of arable land was observed in Austrian farms (on average by 7.5%), Cypriot (7.2%), Czech (4.5%) and French farms (1.2%). In other countries there was a decrease in labour outlays per 1 ha of UAA, the largest in Bulgarian farms (on average 7.1%), Croatian (by -4.6%), Greek (by -4.2%) and Italian (by -2.9%). In absolute terms, the largest increase in labour outlays per 1 ha of UAA was recorded in Romanian farms (on average annually by 0.32 AWU per 1 ha UAA) and Cypriot farms (0.15 ha AWU per 1 ha UAA), while the largest decrease in labour outlays per 1 ha UAA was observed on Bulgarian and Slovenian farms (after -0.10 AWU per 1 ha of UAA) and Greek (by -0.9 AWU per 1 ha of UAA).
In the years 2004-2015, the largest assets per 1 ha of UAA occurred on Croatian farms (on average EUR 54.8 thousand per 1 ha of UAA), Slovenian (EUR 46.1 thousand per 1 ha of UAA) and German (EUR 44.5 thousand per 1 ha of UAA) and Italian (EUR 42.5 thousand per 1 ha of UAA). In the analysed period, the largest relative increase in assets per 1 ha of UAA was in Czech farms (annual average of 14.5%), Austrian (by 7.5%) and Slovenian (by 5.6%). In turn, the decrease in total assets per 1 ha of UAA was on Croatian farms (on average by 8.8%), Romanian (by -4.0%) and German and Spanish (by -0.3%). In absolute terms, the largest increase in total assets per 1 ha of arable land was in Czech farms (by EUR 5.4 thousand per 1 ha of UAA), in Slovenian (by EUR 2.6 thousand per 1 ha of UAA) and in Italian (by EUR 1.1 thousand per 1 ha of UAA). The largest decline in absolute terms was recorded on Croatian farms (on average by EUR 4.8 thousand per 1 ha of UAA) and Romanian (by EUR 0.8 thousand per 1 ha of UAA).
In the surveyed years the Italian farms were characterized by the greatest technical equipment (about EUR 274.6 thousand/AWU on average), then German farms (approx. EUR 215.4 thousand/AWU), French farms (EUR 202.8 thousand/AWU) and Austrian (approx. EUR 190 thousand/AWU) - Figure 1 . On the other hand, the smallest technical labour equipment was observed in Bulgarian farms (on average approx. EUR 54 thousand/AWU), Romanian (around approx. 55.1 thousand/AWU), and Portuguese (approx. EUR 75.8 thousand/AWU) and Greek (approx. EUR 84.7 thousand/AWU) and Hungarian (approx. EUR 85.6 thousand/AWU). In the analysed period, in relative terms, the largest increase in technical labour equipment was recorded in Czech (annual average of 10.1%), Bulgarian (approx. 8.8%), Slovenian (approx. 7.8%) and Portuguese (7.3%) farms. In absolute terms, the largest increase in technical labour equipment was recorded in Italian farms (on average annually by approx. EUR 14.9 thousand/AWU), Czech (by EUR 14.4 thousand/AWU) and Slovenian (by EUR 9.7 thousand/AWU). In the analysed period, the decrease in technical labour equipment was recorded in Croatian farms (on average by 4.2%), Romanian (by -3.4%) and Cypriot (by -3.3%).
TOTAL PRODUCTION COSTS
In 2004-2015 on average in the EU countries the total costs in viticulture increased from approx. EUR 3.4 thousand per 1 ha of UAA to approx. EUR 4.2 thousand per 1 ha of UAA, i.e. by approx. 27.8%. The average annual increase in total costs per 1 ha of UAA was almost 2.3%. On average, in the analysed period, total costs per 1 ha of UAA amounted to approx. EUR 3.7 thousand per 1 ha of UAA (Table 2).
In the analysed period, the largest total costs per 1 ha of arable land in viticulture were on German farms (on average approx. EUR 8.4 thousand per 1 ha of UAA), then on French farms (on average over EUR 6.5 thousand per 1 ha of UAA), on Czech farms (over EUR 6 thousand per 1 ha of UAA). The lowest total costs per 1 ha of arable land in viticulture were on Spanish farms (on average approx.. EUR 822.4 per 1 ha of UAA), then on Portuguese farms (on average over EUR 2 thousand per 1 ha of UAA), also on farms Romanian, Bulgarian (approx. EUR 2.5 thousand per 1 ha of UAA) and Cypriot (over EUR 2.6 thousand per 1 ha of UAA).
In the analysed period, the decrease in total costs per 1 ha of arable land in viticulture was recorded only on Bulgarian farms (on average by almost 1.5%) and on Italian farms (on average by 0.34%). In the other selected EU countries there was an increase in total costs per 1 ha of wine growing UAA. In relative terms, the largest increase in costs was on Czech farms (on average by 15.4% annually), then on Aus- Source: own study based on FADN data.
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trian farms (on average by almost 10%) and on Cypriot farms (on average by 7.9% per year). In absolute terms, the highest increase in total costs per 1 ha of UAA was also in Czech farms (on average by more than EUR 775.5 per 1 ha of UAA), Austrian (on average by EUR 331.9 per 1 ha of UAA), and Slovene (on average annually by over EUR 260.7 per 1 ha of UAA), Cypriots (on average annually by over EUR 241.0 per 1 ha of UAA) and French (on average annually by over EUR 212.4 per 1 ha of UAA).
DIRECT PRODUCTION COSTS
The direct costs of wine-growing production per 1 ha of arable land in EU countries amounted to an average of EUR 633.7 per 1 ha of UAA. In the analysed period, in relative terms, the increase in direct costs in the EU countries amounted to about 2.4% on average, while in absolute terms, direct costs increased on an In the analysed period almost in all countries surveyed there was an increase in direct costs per 1 ha of UAA, except for Italian farms (decrease on average by 2.1%) and Greek (by -1.4%). The largest, in relative terms, increase in direct costs per 1 ha of UAA was in Czech farms (annual average of 11.1%), Portuguese (by 10.3%) and Austrian (by 9.5%). In abso- In relative terms, the largest increase in indirect costs per 1 ha of UAA was recorded in Czech holdings (on average by approx. 14.2%), Austrian (by 9.1%), Cypriot (by 8.3%) and Slovenian (by 6.0%). A drop in indirect costs was recorded in Romanian (on average by -1.0%), Italian (by -0.5%), Bulgarian (by -0.5%) and Hungarian (by -0.3%). Total indirect costs per 1 ha in specialist vineyards in selected EU countries are presented in Table 4 . 
